LISTING OF THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
apphcation: 

1. (Withdrawn) An optical transmission system, comprising: 

one or more first light sources for Raman amplification that amplify signal light 
transmitting in an optical transmission line; and 

one or more second light sources for Raman amplification that are disposed at the 
positions adjoining said one or more first light sources for Raman amplification via said optical 
transmission line, wherein: 

each of said one or more first light sources for Raman amplification, comprising: 

a first pumping light source that emits first pumping light at a normal time as a pumping 
light source; and 

a first optical multiplexer that inputs said first pumping light to said optical transmission 
line, and 

each of said one or more second light sources for Raman amplification, comprising: 

a second pumping light source that emits second pumping light of the same wavelength 
band of said first pumping hght at a normal time as a pumping light source; 

a spare pumping light source that emits spare pumping light of the same wavelength band 
of said first pumping light based on necessity; 

an optical coupler that couples said second pumping light and said spare pumping hght; 

and 

a second optical multiplexer that inputs said coupled pumping light to said optical 
transmission line, wherein: 

in case that a failure occurred at said first or second pumping light source, said spare 
pumping light source is worked and said spare pumping light is emitted. 

2. (Withdrawn) An optical transmission system, comprising: 
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one or more first light sources for Raman amplification that amplify signal light 

transmitting in an optical transmission line; and 

one or more second light sources for Raman amplification that are disposed at the 

positions adjoining said one or more first light sources for Raman amplification via said optical 

transmission line, wherein: 

each of said one or more first light sources for Raman amplification, comprising: 
plural first pumping light sources that emit plural first pumping light whose wavelengths 

are different fi-om each other at a normal time, as pumping light sources; 

a first optical multiplexer that multiplexes said plural first pumping light; and 

a second optical multiplexer that inputs said multiplxed first pumping light to said optical 

transmission line, and 

each of said one or more second light sources for Raman amplification, comprising: 
plural second pumping light sources that emit plural second pumping light whose 

wavelengths are the same ones corresponding to said plural first pumping light sources at a 

normal time, as pumping Ught sources; 

plural spare pumping light sources that emit plural spare pumping light whose 

wavelengths are the same ones corresponding to said plural second pumping light sources based 

on necessity; 

plural optical couplers that couple said scond pumping light and said spare pumping light 
of the same wavelength band; 

a third optical multiplexer that multiplexes plural coupled pumping light whose 
wavelengths are different fi-om each other; and 

a fourth optical multiplexer that inputs multiplexed pmnping Hght to said optical 
transmission line, wherein: 

in case that a failure occurred at one in said plural first or plural second pumping light 
sources, said spare pumping light source whose wavelength band is the same one that said failure 
occurred is worked and said spare pumping Ught is emitted. 
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3. (Withdrawn) An optical transmission system in accordance with claim 1 , 
wherein: 

in case that a failure occurred at said first or second pumping light source, said spare 
pumping light is emitted from said spare pumping light source so that the output level of said 
signal light becomes the same output level before said failure occurred. 

4. (Withdrawn) An optical transmission system in accordance with claim 2, 
wherein: 

in case that a failure occurred at one in said plural first or plural second pumping light 
sources, said spare pumping light is emitted from corresponding one of said plural spare pumping 
light sources so that the output level of said signal Ught becomes the same output level before 
said failure occurred. 

5. (Withdrawn) An optical transmission system in accordance with claim 1 , 
wherein: 

in case that a failure occurred at said first or second pumping light source, said spare 
pumping light is emitted from said spare pumping light source so that the gain wavelength 
characteristic of said signal light becomes the same gain wavelength characteristic before said 
failure occurred. 

6. (Withdrawn) An optical transmission system in accordance with claim 2, 
wherein: 

in case that a failure occurred at one in said plural first or plural second pumping light 
sources, said spare pumping light is emitted from corresponding one of said plural spare pumping 
Ught sources so that the gain wavelength characteristic of said signal light becomes the same gain 
wavelength characteristic before said failure occurred. 

7. (Withdrawn) An optical transmission system in accordance with claim 1 , 
wherein: 
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each of said one or more first light sources for Raman amplification, fiirther comprising: 
a control circuit that controls said first pumping light source, and 
each of said one or more second light sources for Raman amplification, further 
comprising: 

a control circuit that controls said second pumping Ught source and said spare pumping 
light source. 

8. (Withdrawn) An optical transmission system in accordance with claim 2, 
wherein: 

each of said one or more first Ught sources for Raman amplification, further comprising: 
a control circuit that controls said plural first pumping light sources, and 
each of said one or more second light sources for Raman amplification, fiirther 
comprising: 

a control circuit that controls said plural second pumping light sources and said plural 
spare pumping light sources. 

9. (Withdrawn) An optical transmission system, comprising: 

one or more light sources for Raman amplification not having a redundancy system that 
amplify signal light transmitting in plural optical transmission lines; and 

one or more light sources for Raman amplification having a redundancy system that are 
disposed at the positions adjoining said one or more light sources for Raman ampUfication not 
having said redundancy system via said plural optical transmission lines, wherein: 

each of said one or more light sources for Raman amplification not having said 
redundancy system, comprising: 

plural first pumping light sources that emit first pumping light whose wavelengths are 
different fi"om each other at a normal time, as pumping hght sources; 

a first means that multiplexes said plural first pumping light and splits mulitplexed 
pumping light into plural pumping light; and 
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plural first optical multiplexers that input split pumping light to said plwal optical 
transmission lines, and 

each of said one or more light sources for Raman amplification having said redundancy 
system, comprising: 

plural second pumping light sources that emit second pumping Ught whose wavelengths 
are the same ones of said plural first pumping light sources at a normal time, as pumping light 
sources; 

plural spare pumping light sources that emit spare pumping light whose wavelength 
bands are the same ones corresponding to said plural first pumping light sources, based on 
necessity; 

plural optical couplers that couple said second pumping light and said spare pumping 
Ught of the same wavelength band; 

a second means that multiplexes plural coupled pumping light whose wavelengths are 
different fi-om each other and splits mulitplexed pumping light into plural pumping light; and 

plural second optical multiplexers that input split pumping light to said plural optical 
transmission lines, wherein: 

in case that a failure occurred at one in said plural first pumping light sources in said one 
or more light sources for Raman amplification not having said redundancy system or at one in 
said plural second pumping light sources in said light sources for Raman amplification having 
said redundancy system, said spare pumping light source whose wavelength band is the same one 
that said failure occurred is worked and said spare pumping hght is emitted. 

10. (Withdrawn) An optical transmission system, comprising: 
one or more light sources for Raman amplification not having a redundancy system that 
amplify signal light transmitting in plural optical transmission lines; and 

one or more light sources for Raman amplification having a redundancy system that are 
disposed at the positions adjoining said one or more light sources for Raman amplification not 
having said redundancy system via said plural optical transmission lines, wherein: 



00735220.1 



7 



each of said one or more light sources for Raman amplification not having said 
redundancy system, comprising: 

plural first pumping light sources that emit first pumping light whose wavelengths are 
different from each other at a normal time, as pumping light sources; 

a first means that multiplexes said plural first pumping light and splits mulitplexed 
pxmiping light into plural pumping light; and 

plural first optical multiplexers that input split pumping light to said plural optical 
transmission lines, and 

each of said one or more light sources for Raman amplification having said redundancy 
system, comprising: 

plural second pumping light sources that emit second pumping light whose wavelengths 
are the same ones of said plural first pumping light sources at a normal time, as pumping Ught 
sources; 

plural spare pumping light sources that emit spare pumping light whose wavelength 
bands are the same ones corresponding to said plural first pumping light sources, based on 
necessity; 

plural optical multiplexers that multiplex said second pumping light having different 
wavelengths in one of said plural optical multiplexers and multiplex said spare pumping light 
having different wavelengths in other of said plural optical multiplexers; 

a second means that multiplexes plural multiplexed pumping light whose wavelengths are 
different from each other and splits mulitplexed pumping light into plural pumping light; and 

plural second optical multiplexers that input split pumping Ught to said plural optical 
transmission lines, wherein: 

in case that a failure occurred at one in said plural first pumping hght sources in said one 
or more light sources for Raman amplification not having said redundancy system or at one in 
said plural second pumping hght sources in said light sources for Raman amplification having 
said redundancy system, said spare pumping light source whose wavelength band is the same one 
that said failure occurred is worked and said spare pumping light is emitted. 
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1 1 . (Currently Amended) An optical amplification method in for an optical 
transmission syste m, in wliich including a plurality of one or more first light sources for Raman 

amplification that amplify signal light transmitting transmitted in [[an]] said optical transmission 
line and on e or more a plurality of second light sources for Raman amplification that are 
disposed at [[the]] positions adjoining said on e or mor e respective ones of said pluraUty of first 
light sources for Raman amplification yia said optical transmission lin e ai ' c provided , comprising 
the steps of: 

amplifying said signal light by said o n e o r more first and second light sources for Raman 

amphfication; 

transmitting said ampUfied signal light through said optical transmission line: 
providing one or more spare pumping light sources for said plurality of second light 

sources for Raman amphfication. the number of said spare pumping Ught sources being less than 

the number of said second light sources: 

in a d e teriorated sta t e o f th e charac t eristic of said signal ligh t by t ha t a failur e occurr e d at 

one o f the pumping liglit sources in said one or more first and second light sources for Raman 

amplification; 

detecting said det e rioration a deteriorated state of the chai - act e ris t ic o f said signal light 
amphfied by one or more of said first and/or second Ught sources for Raman amplification; and 

r e covering restoring said deteriorated s t at e of t he chai - acteris t ic o f said signal light to a 
normal s t ate before det e riorated an un-deteriorated state by emitting spare pimiping hght from at 
least one of said spare pumping light souit e sources. 

said spare pumping light sources being operated only when required to restore 
deteriorated signal ligh t disposed in on e o f said s e cond liaht s o uires for Raman amplifica t ion . 

12, (Currently Amended) An optical amplification method in an optical 
transmission system in accordance with claim 11, wherein: 

il l i - A^ e t hAt a failui -e o ccurred a t one of said pumping Ugli t s o mres responsive to a 
deteriorated state of said amplified signal light , said spare pumping light is emitted from said 
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spare pumping light source so that the output level of said signal Ught becomes the same output 
level before said failure o ccui T cd said deterioration . 

13. (Currently Amended) An optical amplification method in an optical 
transmission system in accordance with claim 11, wherein: 

i n cage that a failuiT occm T cd at on e of said pumping liglit s o urces responsive to a 
deteriorated state of said ampUfied signal Ught . said spare pumping light is emitted fi-om said 
spare pumping light source so that the gain wavelength characteristic of said signal Ught becomes 
the same gain wavelength characteristic before said failui ' c occuiTcd said deterioration . 

14. (Currently Amended) An optical ampUfication method in an optical 
transmission system in accordance with claim 11, wherein: 

plui - al pumping said first and second light sources e mi t ting plui - al pumping emit light at 
respective first and second wavelengths liglit of plural wav e lengths ai -e used as said pumping 
liglit sourc e, and 

plui - al at least one spare pumping Ught soui ' ccs emitting plui ' al spai - e pmiiping Uglit of 
plural wav e lcngtlis coiTcsponding to said pluial pumping ligli t soui - ccs ai ' c used as said spare 
pumping Ugli t sourc e for each of said first and second wavelengths . 

15. (Original) An optical amplification method in an optical transmission system in 
accordance with claim 11, wherein: 

outputs firom said pumping light source and said spare pumping light source are 
controlled by respective control circuits in said one or more first and second Ught sources for 
Raman amplification. 

16. (New) An optical ampUfication method for an optical transmission system 
including a plurality of first Raman ampUfiers for amplifying signal light at a first wavelength 
transmitted in said optical transmission line and a second plurality of second Raman ampUfiers 
for amplifying signal light at a second wavelength transmitted in said optical transmission line, 
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wherein ones of said plurality of second Raman amplifiers are disposed at positions adjoining 
respective ones of said first Raman amplifiers, said method comprising the steps of: 

amplifying said signal light at said first and second wavelengths by said first and second 
Raman amplifiers; 

transmitting said amplified signal light through said optical transmission line; 

providing a single spare Raman amplifier operating at said first wavelength for each n- 
number of said first Raman amplifiers, and a single spare Raman amplifier operating at said 
second wavelength for each n-number of said second Raman amplifiers; 

detecting a deteriorated state of said signal light in said optical transmission line at said 
first wavelength, and/or said second wavelength and 

restoring said deteriorated signal light to an un-deteriorated state by operating said first 
and/or said second spare Raman amplifiers, 

said spare Raman amplifiers being operated only when required to restore deteriorated 
signal light at their respective operating wavelengths. 
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